Abstract: Our paper examines the impact of geographic location on liquidity for U.S. rural-and urban-based companies. Even after adjusting for size and other factors, rural firms trade much less, are covered by fewer analysts, and are owned by fewer institutions than urban firms. Trading costs are higher for rural Nasdaq firms, and volume that can be attributed to marketwide factors is lower for rural stocks. The findings add to our understanding of the way that access to information and familiarity affect liquidity.
Introduction
The finance literature increasingly emphasizes the importance of geographic location in financial decisions. Coval and Moskowitz (1999) , Grinblatt and Keloharju (2001) , Huberman (2001) , Zhu (2002) , Ivkovic and Weisbenner (2004) , and Loughran and Schultz (2004) demonstrate that investors disproportionately own and trade the stocks of firms located nearby. Our paper contributes to the literature by exploring the effect of a firm's geographic location on liquidity. We hypothesize that it is more difficult to obtain information on firms based in remote, rural locations than on firms based in large metropolitan areas. Furthermore, rural firms are likely to be familiar to fewer investors. As a result, rural stocks are likely to be less liquid than their urban counterparts.
Several findings confirm these conjectures. First, rural stocks seem to capture less attention from the investment community. After adjusting for capitalization, industry, S&P 500 listing, and other factors, we show that rural stocks attract less analyst coverage than urban stocks. Likewise, all else equal, institutions own significantly lower proportions of the outstanding shares of rural stocks than urban stocks.
Second, rural stocks trade much less than urban stocks. We calculate turnover, defined as the proportion of a firm's shares that trade every day, for individual urban and rural stocks over 1983-2002. Turnover rates are about 50% higher for urban stocks than rural stocks. After adjustment for differences in capitalization, industry, analyst coverage, and stock price, turnover remains much higher for urban than rural stocks. This result holds for large and small stocks, for Nasdaq and NYSE/Amex stocks, and for different subperiods. The nature of the trading moreover is different for urban and rural stocks.
Turnover of individual urban stocks closely mirrors turnover for the market as a whole.
Rural stock turnover has a larger unsystematic component and is not as closely related to marketwide turnover.
Third, trading costs for Nasdaq stocks are higher if they are based in rural areas than if they are located in large cities. Quoted spreads and effective spreads over 1993-1 1995 for all trade sizes are higher for rural Nasdaq stocks than urban Nasdaq stocks. The difference in trading costs remains highly significant after adjusting for differences in capitalization, analyst coverage, stock price, and industry.
While these findings are interesting in their own right, we think their importance lies in what they tell us about the way that both access to information and familiarity affect liquidity. Some research reports that both individual investors and institutions earn significantly higher returns on their local investments than on their positions in stocks in distant companies. Hence superior access to information seems to be one reason investors are biased toward local firms. Other studies suggest investors buy stocks because they are familiar with a company. Local stocks are more likely to be familiar to investors.
Our urban stocks are based in cities with many investors. They are thus "local stocks" for many people and familiar to many potential investors. Informal sources of information about local companies, such as conversations with employees and customers, are available to many potential traders and investors. Likewise, local media coverage of local companies reaches many investors in urban areas. Our urban areas also tend to have high concentrations of institutional investors, brokers, and investment bankers. We would expect these sophisticated investors to be adept at uncovering and interpreting information, and also expect that they are especially likely to acquire information on local stocks. It is also likely that they trade stocks that they know and own -which will tend to be locally based stocks.
We find that differences in liquidity between urban and rural firms are greater if the firms trade on Nasdaq than if they are listed on the NYSE or Amex. We explore two possible explanations for this finding. First, there are structural differences in the two markets. All NYSE/Amex stocks have one specialist while the number of Nasdaq market makers varies across stocks. Consistent with this, we find that all else equal, rural Nasdaq stocks attract significantly fewer market makers. A second explanation is that NYSE or Amex listing may increase the visibility of rural firms. Evidence that supports this conjecture is that turnover increases for rural firms relative to urban firms after the firm moves from Nasdaq to either the NYSE or Amex.
The structure of this paper is as follows. We discuss our hypotheses and provide a literature review in Section 2. In Section 3, we describe our data and methodology.
Empirical results on turnover, location, and trading costs are in Section 4. We conclude in Section 5.
Hypotheses and literature review

Location and portfolio holdings
It is well established that investor portfolio holdings are biased toward domestic firms and away from foreign firms. Recent research shows that even when they choose among domestic stocks, investors prefer to hold firms that are located nearby. Coval and Moskowitz (1999) examine the distance from a mutual fund's base to the companies the funds held in their portfolios in 1995. On average, funds were located 1,814 kilometers from potential holdings, but only 1,654 kilometers from the companies they actually held in their portfolios. As Coval and Moskowitz explain it, one of every ten companies in a fund manager's portfolio is chosen because it is located in the same city as the manager.
Individual investors are even more biased than fund managers toward local companies. Ivkovic and Weisbenner (2004) examine the stock investments of over 30,000 households in the continental United States from 1991 through 1996. They define companies with headquarters within 250 miles of an investor as "local" stocks for that investor. The average household invests 31% of its portfolio in local stocks, according to this measure. If investors had held the market portfolio instead, on average only 13% of their investments would be in local stocks.
Trading, like ownership, is concentrated in local stocks. Loughran and Schultz (2004) examine trading for portfolios of Nasdaq stocks based in 25 U.S. cities. They produce three pieces of evidence of a local bias in stock trading. First, trading volume of west coast companies is lower than trading volume of east coast firms in the morning. An obvious explanation for this is that investors in the west, who trade west coast stocks, are still in bed or on their way to work at that time. The differences in intraday volume patterns are unlikely to be a result of differences in the timing of information releases as Loughran and Schultz use only stocks with no change in the inside bid and ask over the day. Second, they show that trading volume drops significantly for stocks based in cities that experience blizzards. Finally, they show that while stock market volume as a whole declines on the Jewish holiday of Yom Kippur, the fall is especially large for companies based in cities with large Jewish populations.
While a preference for investing in local companies seems universal, there is some evidence that it is particularly strong in remote areas. Grinblatt and Keloharju (2001) study patterns of stock ownership for Finnish companies. Helsinki, the capital of Finland, is by far its largest city, and about two-thirds of Finnish firms are located there.
Investors who live in other areas of Finland have a particularly strong bias toward holding local stocks; this holds for both individuals and institutions.
While people who live in rural areas are particularly likely to invest in local stocks, as a rule they are less likely to own stocks. Hong, Kubik, and Stein (2004) use data from the Health and Retirement Survey of 7,500 households in 1992 to examine influences on stock market participation. After adjustment for wealth, education, race, and other factors, investors who live in urban areas are about 5% more likely to own stock than rural residents.
Location and information
Why do investors prefer local stocks? One explanation is that they have advantages in obtaining information on local stocks. Ivkovic and Weisbenner (2004) report that retail investors earn 3.7% more per year on local stocks than on their other investments. The difference between returns on local stocks and others is even higher, about 6%, when only non-S&P 500 index stocks are considered. Ivkovic and Weisbenner find that the difference in returns between local stocks and others appears for investors all over the country and is robust to various risk adjustments. Bodnaruk (2003) uses data on Swedish investors' stockholdings and home postal codes for every six months during 1995-2001. After controlling for size, book-to-market, and industry, he estimates that an investor who purchases shares of companies 100 kilometers away earns between 1.8% and 3.8% less per year than an investor who buys stock in firms only 10 kilometers away.
Mutual funds also appear to earn significantly higher returns on their local-firm holdings than on their distant-firm holdings. Coval and Moskowitz (2001) separate mutual fund holdings into local and distant stocks, where local stocks are those with headquarters within 100 kilometers of the mutual fund. Local stocks that are held by funds earn annual returns that are about 3% higher on average than local stocks that are not held by funds. Interestingly, all else equal, funds tend to turn over local stocks less frequently than stocks of distant companies. Locally held firms tend to be small and highly levered. Coval and Moskowitz suggest that these are the sorts of stocks in which local investors may have an information advantage.
Other evidence that closeness to a company provides information advantages comes from work on equity analysts by Malloy (2004) . He finds analysts located nearer a company's headquarters provide more accurate earnings forecasts. Greater accuracy is not explained by underwriting relationships between the analyst's firm and the company analyzed. Enhanced accuracy of local forecasts is particularly strong for firms located in remote areas, for small firms, and for high book-to-market firms. Stock price responses to analyst rating changes are especially strong for analysts located near a particular firm.
Familiarity, awareness, and local bias
A second explanation for investor preference for local stocks is simply awareness. Barber and Odean (2003) observe that with more than 7,000 U.S. stocks to consider, investors cannot consider all securities in their investment decisions. They instead choose among stocks that have captured their attention. The role of attention is particularly important in buy decisions. Investors own a small number of stocks they might sell, but can choose among thousands of possible stocks to buy. Consistent with this is Barber and Odean's finding that individual investors are net buyers of stocks that are in the news. Huberman (2001) shows that customers of the regional Bell operating companies are much more likely to buy the telephone company providing their service than another telephone company. He argues that this reflects investors' tendency to invest in the familiar, rather than ease of obtaining information on local companies. Superior information can just as well mean that local investors will avoid or sell local companies.
Huberman finds, however, that investors in every state overweight their portfolio in the local regional Bell operating company. Zhu (2002) uses data from a large U.S. brokerage firm to explore the local bias of individual investors. He finds that company advertising expenditures mitigate the local bias. Like Huberman (2001) , Zhu concludes that familiarity accounts for individuals' preference for local firms.
Information and liquidity
The research to date shows that investors disproportionately hold and trade stocks of local companies. It appears that the local bias arises both because investors have better access to information on local companies and because investors trade securities that are familiar to them. To us, these findings suggest that location may be an important factor in determining liquidity. Stocks of companies that are based in large urban areas will be local stocks to a large number of investors. As a result, more investors will have access to information on them and they will be familiar to more investors than similar stocks from rural areas.
While we are the first to test whether location affects liquidity, others have looked at how familiarity and ease of acquiring information on securities affects liquidity. Frieder and Subrahmanyam (2003) show that individual investors disproportionately hold firms with greater brand visibility. Grullon, Kanatas, and Weston (2003) hypothesize that product market advertising may increase investor awareness of a company. They show that firms that advertise more have more shareholders and more institutional shareholders than firms with similar market values. Quoted and relative bid-ask spreads also decline with advertising expenditures.
By analogy, we also expect trading costs to be lower for urban stocks. Like stocks of firms that advertise heavily, stocks of urban firms are likely to be familiar to many investors. Greater familiarity to more investors also implies more trading and more rapid turnover for urban stocks. Of course, trading costs and turnover are not independent effects. Higher turnover will lower trading costs just as lower trading costs can increase trading.
Data and methodology
To classify stocks as urban or rural, we follow a number of authors, including Coval and Moskowitz (1999) , Zhu (2002) , Ivkovic and Weisbenner (2004 ), Loughran and Schultz (2004 ), and Malloy (2004 , and use a company's headquarters as a proxy for its location. We obtain the headquarters locations for companies from Compustat, Nasdaq, and Moody's. A stock is defined as an urban stock if the company headquarters is in one of the ten largest metropolitan areas of the United States according to the 2000 census. These include New York City, Los Angeles, Chicago, Washington-Baltimore, San Francisco, Philadelphia, Boston, Detroit, Dallas, and Houston. Companies located in a suburb of one of these cities are also included in the urban portfolio. Thus, companies based in Skokie, Illinois, a suburb of Chicago, or Hoboken, New Jersey, a suburb of New York City, are included in the urban portfolio.
A company is defined as rural if its headquarters is 100 miles or more from the center of any of the 49 U.S. metropolitan areas of 1 million or more people according to the 2000 census.
1 Areas of the country that we classify as rural are shaded in Figure 1 . This leaves many stocks unclassified as either urban or rural by our definitions.
These firms are excluded from our analysis. So, for example, firms headquartered within 100 miles of Kansas City are dropped from the sample.
There is an element of arbitrariness in our definitions of urban and rural locations. The data set is restricted to New York Stock Exchange (NYSE), American Stock Exchange (Amex), or Nasdaq firms with ordinary common equity (as classified by CRSP). To minimize the impact of low-priced stocks, we require the firm to have a stock price of at least $5 two days before entering the sample for any particular trading day. Hou and Moskowitz (2004) show that delayed response firms, which are likely to include our rural stocks, command a return premium of 12% per year. Their delayed response firms are small, have high book-to-market ratios, are neglected by analysts and large institutions, and are more volatile than firms that respond quickly to information. Interestingly, Hou and Moskowitz find that proxies for investor recognition (i.e., analyst coverage and remoteness) seem to drive their documented risk premium. Hou (2003) finds that the intra-industry lead-lag effect is caused primarily by sluggish market response to negative information.
Sample Characteristics and Results
in rural firms than urban firms. Institutions also hold a greater portion of the shares in urban stocks than in rural stocks. Thus small, retail investors own a higher portion of the shares of rural stocks than urban stocks.
Analyst coverage is another characteristic that differs between firms in the two U.S. geographic areas. Malloy (2004) finds that fewer analysts cover rural firms than urban firms. Similarly, we find that on average 3.4 analysts cover rural firms in our sample while on average of 5.3 analysts cover urban firms. Firms not listed on I/B/E/S are assumed to have zero analysts. Not surprisingly, urban firms are much more likely to be listed on the S&P 500 Index than rural firms. On average, 14% of urban firms are in the index compared to about 6% for rural stocks. Urban and rural firms, however, differ on several dimensions such as market capitalization, S&P listing, and industry concentration. To see if analyst coverage of urban and rural firms differs after we control for these dissimilarities, we regress the number of analysts following a stock on a dummy for a rural location, the market value and log of market value of the company, industry dummies, log(number of employees), log(number of shareholders), an S&P 500 Index dummy, and a dummy for Nasdaq listing. In these regressions, firms not listed on I/B/E/S are assigned a zero value for the number of analysts.
We run separate regressions for each of the 324 months over 1976-2002. We then calculate time-series averages of the coefficients from the monthly regressions. To calculate the standard errors of the coefficients, we estimate the standard deviation of the 324 coefficients and adjust for autocorrelation assuming the coefficients follow an AR (1) process. That is, with T regressions, the standard error of the coefficient " i is
where D is the first-order autocorrelation of the coefficient estimates. This approach of running cross-sectional regressions and then testing whether the mean coefficient differs from zero is from Fama and MacBeth (1973) . We refer to t-statistics calculated in this way as Fama-MacBeth t-statistics. The adjustment for autocorrelation in (1) Table 2 reports results using the number of analysts as the dependent variable. The first regression includes all stocks. The coefficient on the rural dummy variable is -0.32, with an autocorrelation-adjusted Fama-MacBeth t-statistic of -3.19. So, in other words, after adjusting for capitalization, industry differences, and other factors, 0.32 fewer analysts cover rural firms than similar urban firms. 4 When we split the sample into firms that are below and above the median NYSE capitalization, we get similar results for both groups. Small rural firms attract 0.11 fewer analysts than their urban counterparts. Large rural firms average 0.47 fewer analysts than similar urban firms.
Being listed on the S&P 500 Index has a strong impact, adding 3.1 more analysts for firms larger than the median NYSE stock.
Institutional holdings of urban and rural firms
There are several reasons to expect institutions to invest less in rural companies.
First, institutions may simply be less aware of rural firms. Institutional investors are typically located in large cities and tend to overweight their portfolios toward stocks of companies located nearby (see Coval and Moskowitz, 1999) . Also, institutional investors, like analysts, will find it expensive in terms of time and money to visit companies farther away. We have data on institutional holdings for 177 months from April 1988 through December 2002. Table 1 reports that on average institutions hold 26.5% of shares in rural stocks compared to 37.1% of shares in urban stocks.
To adjust for other differences in the urban and rural stocks, we regress institutional holdings on a rural dummy, the market value and log of market value, industry dummies, log(number of employees), log(number of shareholders), an S&P 500
Index dummy, and a dummy for Nasdaq listing for each of the 177 months. We then calculate a time series average of the coefficients and autocorrelation-adjusted FamaMacBeth t-statistics as before. Results are reported in Panel B of Table 2 .
The first row of Panel B reports average coefficients across the 177 regressions when all firms are included. Not surprisingly, we find that firm size and industry are important determinants of institutional holdings. For us, the most interesting result is that the mean coefficient on the rural dummy is -4.37, implying that institutions hold 4.4%
less of a firm's stock if it is located in a rural area. The Fama-MacBeth t-statistic is -10.06, indicating that a rural location is a highly significant determinant of institutional holdings. The next two rows of Panel B report average coefficients when the regressions are run separately for small and large firms. In both cases, the dummy variable for a rural location is negative and highly significant. For large firms, a rural location lowers the level of institutional holdings by 6.98% compared to similar firms located in urban areas.
Turnover for urban and rural stocks
In Table 1 we report that turnover is much lower for rural than urban stocks. Is this because rural firms are less visible and less liquid as a result of their location, or is the difference in turnover explained by differences in the characteristics of the firms?
For each of the 3,722 trading days over 1988-2002, we regress individual firm turnover on a dummy variable for a rural location, the market capitalization and log of market capitalization, the number of analysts covering the stock, the proportion of shares held by insiders and by institutions, the inverse of the stock price as a proxy for trading costs, four industry dummies, log(number of employees), log(number of shareholders),
an S&P 500 Index dummy, and a Nasdaq dummy variable. When both Nasdaq and NYSE/Amex firms are used in the same regression, we include a dummy variable for Nasdaq stocks and double NYSE/Amex turnover to account for differences in the way volume is calculated. We then calculate the time-series average of the coefficients across the daily regressions and the autocorrelation-adjusted Fama-MacBeth t-statistics. In this case, with daily regressions, we use an AR(20) adjustment for the standard errors. We use 20 days because this corresponds roughly to a month of trading, the lag we impose on the other regressions in the paper.
Intercepts and the four industry dummies are included in the regressions, but not reported in the table to save space. We include firms with a turnover of zero (i.e., the stock did not trade in a given day) in the regressions. Table 3 reports the regression results.
The first row of Table 3 reports average coefficients from the regressions that include all stocks and a dummy for Nasdaq listing. The mean coefficient on the rural dummy is -0.17. In other words, all else equal, rural firms' daily volume is lower by 0.17% of their outstanding shares. The Fama-MacBeth autocorrelation-adjusted t-statistic is -11.04 for the rural dummy.
Other coefficients are mostly as expected. Turnover increases with analyst coverage. It is not clear if this is because analysts are more likely to cover heavily traded stocks, or because investors are more likely to trade stocks that are covered by analysts.
The coefficient on insider holdings is negative and highly significant. We expect insiders to hold onto their shares, perhaps to maintain control of the company; hence it is not surprising that firms with large insider holdings are not traded as much as others.
The next column reports that turnover increases with institutional holdings.
Institutions as a rule turn over their portfolios more rapidly than individuals, so it is not surprising that stocks with heavy institutional ownership turn over more rapidly than other stocks. The inverse of the stock price is intended to proxy for trading costs. 5 Hence we expect to find, as we do, that turnover declines with the stock price inverse. The negative coefficient on the S&P 500 dummy is somewhat surprising, but could reflect its correlation with firm size and institutional holding. When the S&P 500 dummy is the only independent variable, the average coefficient is 0.14 (Fama-MacBeth t-statistics of 4.23). The coefficient on the Nasdaq dummy is 0.16 and highly significant. Nasdaq stocks trade more even after doubling NYSE/Amex volume to make them comparable.
Even after adjustment for all these factors, rural stocks turn over by 0.17% less each day, about half of the raw difference of 0.30% reported in Table 1 . 6 The next two rows of Table 3 report results when we run the daily regressions separately by listed exchange. When either Nasdaq or NYSE/Amex firms are examined separately, the coefficient on the rural dummy is negative and highly significant. Rural Nasdaq firms have daily turnover that is 0.22% less than their urban counterparts. For listed firms, the difference remains highly significant but is only 0.07%. One reason that the difference in turnover is smaller for NYSE or Amex firms may be the "double counting" of volume on Nasdaq. With turnover cut approximately in half for both urban 5 This proxy has been used in a number of studies when direct measures of trading costs are not available for the sample period. See for example Bhushan (1994) , or Bartov et al (2000) . 6 If the same regression was restricted to only firms above the yearly top quintile of NYSE firms, the mean coefficient on the rural dummy drops slightly to -0.10 (Fama-MacBeth t-statistic of -4.09). If the row 1 regression is run for only firms listed on the S&P 500, the average coefficient on the rural dummy drops in value to -0.10 (Fama-MacBeth t-statistic of -5.96).
and rural stocks, differences in turnover will also be smaller. Alternatively, a New York
Stock Exchange or Amex listing may make rural firms more visible to investors, leading to higher rates of turnover.
The next four rows run the daily regressions sorting by exchange and whether the firms are smaller or larger than the NYSE median capitalization. In all four cases, the coefficient on the rural dummy is negative and highly significant. Both large and small rural firms, regardless of listed exchange, trade significantly less than their urban counterparts.
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Several robustness test results are shown in Table 4 . We first split the sample period into two ten-year subperiods covering 1983-1992 and 1993-2002 . 8 Since we do not have institutional or investor holding data back to 1983, we drop these variables from the subperiod regressions. In addition, intercepts and the four industry dummies are included in the regressions, but not reported in the table to save space. Subperiod results are shown in Panel A. The coefficient on the rural dummy is negative and significant in both subperiods.
As noted previously, we restrict our sample to firms with a stock price of $5 or more. In Panel B, we allow all firms into the sample regardless of stock price. The inclusion of many low priced stocks has no impact on our overall results. The coefficients on the rural dummies are highly significant, although slightly lower in magnitude compared to the sample of firms with stock prices of $5 or more.
Panel C reports results of regressions estimated for 1983-2002 with different definitions of urban firms. In the first regression, we define urban firms as only those based in the New York metropolitan area. Firms based in the other large cities are omitted. In the second regression, we define urban stocks as those with headquarters in the five largest U.S. metropolitan areas rather than the ten largest. 9 Using these 7 When a stock does not trade on a day, we include it in the regression with a turnover of zero. This seems unlikely to affect results. There is almost no non-trading for large stocks and in recent years, and results are similar to regressions that include small firms and regressions that use the early part of the sample period. 8 We pick 1983 as the starting point because trading volume for Nasdaq firms is missing on CRSP before November 1, 1982.
definitions of urban firms does not change the results. Rural stocks turn over less, and the difference remains highly significant.
In the last regression in Panel C, we alter the definition of urban firms to include all the previously excluded firms. These are stocks that are located within 100 miles of a metropolitan area of at least one million but that are not in one of the ten largest cities.
That is, firms based in Kansas City, New Orleans, or Seattle, for instance, are now included in the urban portfolio. The coefficient on the rural firm dummy remains negative and highly significant, but is now only -0.12. The turnover results appear to be diluted by including the "in between" firms in the urban category.
The last two Panels of Turnover did increase for rural firms over our sample period. It just increased much more for urban firms. The difference is particularly striking for Nasdaq stocks.
We do not have a definitive explanation for the increasing difference in turnover between urban and rural stocks. We can offer some conjectures, however. One is that trading costs have decreased since the mid-1990's as a result of regulatory reform and changes in tick size. 10 Trading costs fell especially dramatically for Nasdaq stocks. A stock that turned over frequently when trading costs were high was likely to turn over even more frequently when it became cheaper to trade. On the other hand, if investors are unaware of a stock, a decline in the cost of trading is unlikely to affect turnover.
Second, the mid-1990's saw the beginnings of online trading. Barber and Odean (2002) show that investors trade more often after switching to online trading. The urban stocks that were favored by investors who trade often were likely to experience even more trading when investors moved online.
Systematic and unsystematic turnover
We have shown that turnover is significantly lower for rural firms than urban firms, but do rural stocks trade less in response to firm-specific or market-wide factors?
If the systematic component of turnover is smaller for rural firms, this would suggest that 10 See Barclay et al (1999) , Bessembinder (2003), and Werner (2003 
where turnover i,t is the turnover of stock i on day t and turnover m,t is the market turnover on day t.
To obtain the systematic turnover for stock i on day t, we multiply the coefficients by the average contemporaneous and lagged market turnovers.
11 The unsystematic turnover is just the intercept coefficient. We then average across all urban or rural stocks for a year. Table 5 reports the mean systematic and unsystematic turnover across all years.
For rural Nasdaq stocks, systematic turnover is only 0.242% of outstanding shares per day. For urban Nasdaq stocks, systematic turnover averages 0.623% of outstanding shares each day. Using the standard deviation of the difference in systematic turnover across the 20 years, we can calculate a t-statistic for the difference of 2.54, which, with 19 degrees of freedom, is significant at the 5% level. The second row of Table 5 reports unsystematic turnover. For rural Nasdaq stocks, this averages 0.035% of outstanding shares per day, but -0.056% per day for urban stocks. The t-statistic for the difference is 2.17, which is also significant at the 5% level.
These results in Table 5 imply that the greater turnover of urban stocks comes completely from systematic turnover. That is, when investors trade stocks for market wide reasons, they trade urban stocks. This finding seems to confirm that familiarity is an important criteria in determining trading. If investors trade in response to information that concerns a particular stock they have to trade that stock. On the other hand, if investors could trade a number of different stocks in response to information with market-wide ramifications, they would trade the stocks that they are familiar with -and more people are familiar with urban stocks.
The next two rows give mean coefficients of stock turnover on contemporaneous market turnover and the previous days' market turnover. For rural Nasdaq stocks, the mean coefficient on contemporaneous market turnover is 0.39, and for urban Nasdaq stocks it is 0.88. It is interesting that rural stock turnover does not lag urban stock turnover. The coefficient on lagged turnover is 0.008 for rural stocks and 0.056 for urban stocks. Differences in systematic turnover do not occur because trading in rural stocks lags trading in urban ones. This bears further examination.
The next two columns of the table compare systematic and unsystematic turnover for urban and rural NYSE/Amex firms. The differences between NYSE/Amex urban and rural stocks are less than the differences between Nasdaq-listed stocks. Nevertheless, for urban listed stocks, the systematic component of turnover is larger than for rural listed stocks, and the difference is significant at the 5% level. The unsystematic components are similar.
To see if the differences in systematic and unsystematic turnover are driven by factors that are correlated with location rather than location itself, we regress our estimates of systematic and unsystematic turnover for each stock each year on a dummy for a rural headquarters location, the firm's capitalization at the beginning of the year, the log and inverse of the capitalization, industry dummies, a dummy for S&P 500 inclusion, the number of employees, and the number of shareholders. Median and mean coefficients computed across the 20 years are reported in Table 6 . Fama-MacBeth t-statistics are calculated from the 20 regression coefficients after adjusting for the first-order autocorrelation of the coefficient estimates.
Results for Nasdaq stocks are presented in Panel A of Table 6 . When crosssectional regressions are run with coefficients of the stock turnover on the contemporaneous market turnover (" 2 ) as the dependent variable, we see that the mean coefficient on the rural dummy is -0.313 while the median is -0.314. The Fama-MacBeth t-statistic is -7.12. After adjustment for capitalization differences and differences in industry, urban stock turnover is much more sensitive to contemporaneous market turnover than is rural stock turnover.
The coefficients from the regressions of systematic turnover on capitalization and industry variables are presented next. Again, we see that systematic turnover is smaller for rural stocks even after adjusting for these other factors. When unsystematic turnover is the dependent variable in the regressions, as shown next, the coefficient on the rural dummy is positive. Unsystematic turnover is higher for Nasdaq rural stocks, all else equal.
Results 
Trading costs and location
Using TAQ data, we calculate several measures of trading costs for each stock each month over 1993-1995. Trading costs are only calculated for a stock on a given day if the price exceeds $5 for the entire day. 12 The first trading cost measure, the quoted spread, is obtained by dividing the difference between quoted bid and ask prices by the contemporaneous bid-ask midpoint at the time each trade took place over the month. The quoted spread reflects the maximum round-trip trading cost that a small order would expect to pay as a percentage of the stock's value.
Effective spreads are calculated as twice the absolute value of the difference between the trade price and the contemporaneous bid-ask midpoint, divided by the 12 When we omit the price screen results are somewhat stronger but very similar.
midpoint. For listed stocks, we use the quote midpoint five seconds before as the contemporaneous stock price. This is because specialists often update quotes before reporting trades. For Nasdaq stocks, we use the quote with the same time stamp as the contemporaneous quote. We use only quotes from the primary exchange for a stock -the NYSE, Amex, or Nasdaq. Quotes from, for example, the Boston or Midwest stock exchanges are not used. We calculate mean effective spreads for each stock each month for three trade sizes: fewer than 500 shares, 500 to 1,000 shares, and more than 1,000
shares. The effective spreads reflect the amount that investors actually paid to trade. We Effective spreads for trades of all sizes are also higher for rural Nasdaq stocks than for urban Nasdaq stocks. Holding other factors constant, effective spreads are wider by 34 basis points for small trades, 27 basis points for trades of 500 to 1,000 shares, and 20 basis points for larger trades. Fama-MacBeth t-statistics indicate that a rural location is a statistically significant determinant of effective spreads for each trade size.
Results for NYSE/Amex stocks are shown in Panel B. For these stocks, rural location has little effect on trading costs. The rural dummy is not significant in the regressions for quoted spreads or effective spreads for trades of fewer than 500 shares.
The rural dummy is negative and significant for effective spreads for trades of 500 to 1,000 shares and for trades of more than 1,000 shares. The effect is slight though, only about 3 basis points.
It is interesting that location is an important determinant of spreads for Nasdaq stock but not for stocks that list on the NYSE or Amex. We next explore two nonexclusive reasons why this might be the case. The first is that all stocks, regardless of location or size, have one specialist when they trade on the NYSE or Amex. Nasdaq stocks on the other hand, have differing numbers of market makers. Schultz (2003) finds that geography plays a role in the market making decision. Dealers are far more likely to make a market in a stock based in the same state than in an otherwise similar stock based out-of-state. If market makers are concentrated in cities, it is plausible that they will be less inclined to handle stocks of companies in rural areas. It is also possible that dealers are more likely to make markets in urban stocks because the stocks trade more.
Second, listing on the NYSE or Amex may increase a stock's visibility among
investors. This may be particularly important for rural firms that are not familiar to as many people. The relative increase in visibility for rural firms may dampen differences in trading costs.
We employ a unique data set from Nasdaq to see if the number of dealers making markets in urban Nasdaq stocks exceeds the number making markets in rural Nasdaq stocks. The data set contains the trading volume reported by each Nasdaq market maker for each stock for each month from May through December 1995. These are the last eight months used in the spread regressions reported in Table 7 . The number of dealers making markets in at least one stock varies from 480 in June 1995 to 516 in October 1995. Over this period, the mean number of stocks handled by a market maker ranges from 111.4 to 120.1 while the median ranges from 21 to 24.
For each of the eight months we run cross-sectional regressions with the number of market makers for a stock, number of large market makers in a stock, and the stock's Herfindahl index as dependent variables. We define large market makers as those who made markets in at least 200 stocks for at least one of the eight months. We calculate each stock's Herfindahl index each month by squaring the proportion of volume reported by each market maker and then summing the squared proportions. The explanatory variables used in the regressions include a dummy variable for rural firms, the natural logarithm of the capitalization at the end of the previous month, the standard deviation of daily returns, mean daily volume, and mean daily return over the prior twelve months, and industry dummies.
Average coefficients and average heteroskedasticity-consistent t-statistics across the eight regressions are reported in Table 8 . The first column contains results when the number of market makers is the dependent variable. The mean coefficient on the rural dummy is -2.34, indicating that, all else equal, rural firms had 2.3 fewer market makers than urban firms. Over this time, the mean number of market makers per stock ranged from 10.9 to 11.2 while the median was either 9 or 10, suggesting that a decline of 2.3 market makers is economically significant. The mean t-statistic of -7.22 confirms the statistical significance of the difference in market makers across urban and rural stocks.
Other variables are as expected. The number of market makers increases with the company capitalization, volatility, and trading volume. Results are consistent across the eight monthly regressions. The coefficient on the rural dummy is always less than -2 and the t-statistic is always less than -6.
The second column of the table reports average coefficients for regressions in which the number of large market makers is the dependent variable. These market makers are of particular interest because they are well-capitalized and experienced in making markets. They are likely to add more liquidity than other market makers. The coefficient on the rural dummy in this regression is -1.61, with an average t-statistic of -6.94. All else equal, a rural location means that firms have 1.6 fewer large market makers. Over this eight-month period, the number of large market makers average between 7.9 and 8.1
per stock, and the median was always 7.
The third column of the table presents mean regression coefficients when the Herfindahl index is the dependent variable. Recall that a high Herfindahl index means that trading volume is concentrated in the hands of a few market makers while a low Herfindahl index means that share volume is widely dispersed across market makers.
Here the coefficient on the rural dummy is positive and significant with a mean value of 0.05. To assess the economic significance of this coefficient, consider the following example. If all urban firms had five market makers who divided order flow evenly and all rural firms had four market makers with equal market shares, the Herfindahl index for urban firms would be 5(1/5) 2 = 0.20 and the Herfindahl index for rural firms would be 4(1/4) 2 = 0.25. The difference would be 0.05, which is the number observed.
The results in Table 8 are robust. When we reran the number of market maker regressions separately for firms with capitalizations above and below the Nasdaq median we found the coefficient on the rural dummy to be negative and highly significant in every case. When we included all firms in all metropolitan areas in our urban sample the coefficient on rural remained negative and significant in every case although the point estimates were smaller. We also ran poisson regressions using the number of market makers as the dependent variable. In each case, the coefficient was negative with a robust z-statistic similar to the t-statistic reported in Table 8 . Finally, the regressions were rerun including the number of employees, number of shareholders, and a dummy variable for inclusion in the S&P 500 index as explanatory variables. The number of observations in each regression decreases by about 20% when we include these variables because number of employees or shareholders is missing for some firms. Nevertheless, the rural location dummy is almost unchanged and remains highly significant in each regression. An alternative explanation is that all stocks, regardless of where they are located, are highly visible if they trade on the NYSE or Amex. In contrast, rural Nasdaq stocks may have less visibility than urban Nasdaq stocks. To see if exchange listing increases visibility for rural stocks more than urban stocks, we first calculate the mean daily return, mean daily turnover, and standard deviation of daily returns for the six months before and after listing for the 108 rural and 531 urban stocks that move from Nasdaq to the NYSE or Amex over 1983-2002. We also calculate the mean daily turnover on the equalweighted index of all listed and Nasdaq stocks over the same period. We discard stocks with fewer than sixty return observations either before or after listing. We then run crosssectional regressions of the change in daily turnover on a dummy for a rural location, the natural logarithm of the market capitalization on the first day of listing, the mean daily return in the six months before listing, the mean daily return in the six months following listing, the change in the volatility of daily returns, and the change in the market turnover.
Regression coefficients are reported in Table 9 along with heteroskedasticity-consistent tstatistics.
The first row reports results when the rural location dummy is the only explanatory variable. It is positive and significant, indicating that turnover of rural stocks increases relative to urban stocks when they transfer from Nasdaq to either the NYSE or
Amex. This suggests that listing on the NYSE/Amex increases the visibility of rural stocks relative to urban stocks.
In the next row, we report a regression that includes the log of market capitalization, mean return before listing and mean return after listing as explanatory variables. It is well established that volume increases after positive stock returns and declines after negative stock returns. Hence it is not surprising that the coefficient on the returns before listing is negative and the coefficient on returns following listing is positive. The coefficient on the market capitalization is negative and highly significant.
Turnover declines more after listing for large firms than small firms.
One possible explanation is that for large stocks that list, a large portion of the volume comes from market orders executing against limit orders without specialist participation. For smaller stocks, specialists are more likely to participate. Thus for small stocks, trades are likely to be "double-counted" in the same way that they are on Nasdaq.
The important result in this regression though is that the coefficient on the rural dummy becomes even more positive and significant when these other variables are included.
Even after adjustment for these other factors, transferring from Nasdaq to the NYSE or Amex increases the trading of rural stocks relative to urban ones.
In the third row of the table, we include differences in return volatility before and after listing and differences in market turnover as explanatory variables. They are insignificant, while the rural dummy remains positive and highly significant. In the next three rows of the table we report regressions that are similar to the first three regressions but which define the before and after periods for listing as one year. We discard stocks with fewer than 125 returns before and after listing. Results are similar to what we found when we used six months before and after listing. In each case, the coefficient on the rural dummy is positive and significant. Turnover of rural stocks increases relative to turnover of urban stocks after they transfer from Nasdaq to the NYSE or Amex. We also get similar results when we consider only stocks that list on the NYSE or stocks that list on Amex (not shown). In each case the coefficient on rural is positive and significant.
Overall, these results suggest that listing on the NYSE or Amex increases the visibility of rural stocks. Thus it could be that differences in trading costs for urban and rural stock disappear after listing because the visibility of the rural stock increases. We are reluctant to push this argument too far, however. It is also possible that the causality runs the other way; smaller differences in trading costs between urban and rural stocks when the stocks are listed leads to relatively more trading for the rural stocks.
Conclusions
Recent research shows that investors hold and trade securities that have captured their attention, and that investors prefer to hold and trade shares of firms located nearby.
Our work compares the liquidity of stocks in the ten largest U.S. cities with the liquidity of stocks in rural areas. Urban stocks are local stocks for many more people. Their familiarity to a large number of people ensures many potential investors for the stock.
Our rural stocks, however, are local stocks to fewer people. They are likely to capture the attention of a far smaller number of possible stockholders. It will also be more difficult to obtain information on them for most investors. This suggests to us that the market for urban stocks is likely to be much more liquid than the market for rural stocks.
We find strong support for our contention that rural stocks are less liquid than urban stocks. All else equal, rural stocks are followed by fewer analysts and held by fewer institutions. Turnover is lower for rural stocks and trading costs are higher for the rural stocks that trade on Nasdaq. We provide evidence that when investors trade in response to market-wide factors, they chose to trade urban stocks.
The findings of this paper suggest several directions for future work. One is to examine whether returns of rural stocks lag returns of urban stocks. We would expect investors with industry-wide information or other information that is relevant for the pricing of many stocks to first trade the most liquid securities. The results of this paper suggest that urban stocks would be traded first. In addition, we would expect returns to be reflected first in stocks traded by sophisticated investors and followed by analysts. Our results indicate that these are more likely to be urban firms.
The big, interesting questions that flow from this research concern how information is diffused in an economy. Even in this time of instant, worldwide communication, we would expect geography to play an important role. Most fluctuations in stock prices seem to be associated with the sort of soft, informal information that is conveyed through conversation and casual observation rather than the hard information carried in quarterly reports or news announcements. Hence geographical proximity to investors proxies for the costs of obtaining information on a stock. A reasonable conjecture then is that information diffuses from urban to rural stocks.
An ambitious direction for future research would be to look at the impact of location on asset pricing. Hou and Moskowitz (2004) find that the idiosyncratic risk of stocks is priced for small, less visible stocks. The lack of systematic turnover for rural stocks is indicative of their lack of visibility and suggests that idiosyncratic risk may be priced for rural stocks. Much remains to be done on geography and asset pricing.
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Small NYSE/Amex Rural Small NYSE/Amex Urban Table 1 Daily average statistics categorized by rural and urban portfolios, 1976-2002 A stock is located in an urban area if the company headquarters is in the metropolitan area of New York City, Los Angeles, Chicago, Washington, San Francisco, Philadelphia, Boston, Detroit, Dallas, or Houston. A stock is located in a rural area if it is not within 100 miles of the center of a metropolitan area of 1 million or more people as defined by the 2000 census. Turnover is defined as trading volume divided by shares outstanding. For NYSE/Amex firms, trading volume is doubled to allow for more meaningful comparison with firms on Nasdaq. Small firms are defined as firms with a market capitalization less than the median NYSE firms in a given year while large firms are firms with a market value equal or greater than the median NYSE firm. Market values are in millions of dollars. Analyst coverage is from I/B/E/S. There are 6,818 daily portfolio observations. Table 2 Average parameter values from monthly cross-sectional regressions of the number of analysts and the level of institutional holdings
In the regressions, the dependent variable is the number of analysts (Panel A) or the percentage of shares outstanding held by institutions (Panel B) for firm i in month j. The eleven explanatory variables are a dummy variable equal to one if the firm is located in a rural locale (else zero), the market value two days prior to calendar month j (shares outstanding times stock price), natural logarithm of the market value, dummy variables for manufacturing, banking, transportation, and mining industries (else zero), number of employees, number of shareholders, a dummy variable equal to one if the firm is in the S&P 500 Index (else zero), and a dummy variable equal to one if the firm is listed on Nasdaq (else zero). Small firms are defined as firms with a market capitalization less than the median NYSE firms in a given year while large firms are firms with a market value equal or greater than the median NYSE firm. (1) All Firms (1 Table 3 Average parameter values from daily cross-sectional regressions of percentage turnover, 1988-2002 In the regressions, the dependent variable is the daily turnover for firm i on calendar day j. Turnover is defined as trading volume divided by shares outstanding. For firms listed on NYSE/Amex, trading volume is doubled to allow for more meaningful comparison with firms on Nasdaq. The fifteen explanatory variables are a dummy variable equal to one if the firm is located in a rural locale (else zero), the market value two days prior to calendar day j (shares outstanding times stock price), the natural logarithm of the market value, the number of analysts, employees, shareholders, percentage insider holdings, percentage institutional holdings, inverse of stock price, dummy variables for manufacturing, banking, transportation, and mining industries (else zero), a dummy variable equal to one if the firm is in the S&P 500 Index (else zero), and a dummy variable equal to one if the firm is listed on Nasdaq (else zero). The cross-sectional regressions weight each day equally. The parameter values are the average of the cross-sectional regressions. In parentheses are the Fama-MacBeth autocorrelation-adjusted t-statistics. Intercepts and coefficients on the four industry dummies are not reported to save space. (1 Table 4 Robustness tests of urban and rural turnover, 1983-2002 In Panels A, B, and C, the dependent variable is the daily turnover for firm i in calendar day j. Panel D uses turnover/|Return| while Panel E uses |Return|/volume as the dependent variable. For firms listed on NYSE/Amex, trading volume is doubled to allow for more meaningful comparison with firms on Nasdaq. The explanatory variables are a dummy variable equal to one if the firm is located in a rural locale (else zero), the market value and the natural logarithm of the market value, the number of analysts, employees, shareholders, inverse of stock price, dummy variables for manufacturing, banking, transportation, and mining industries (else zero), an S&P 500 Index dummy (else zero), and a dummy variable equal to one if the firm is listed on Nasdaq (else zero). The cross-sectional regressions weight each day equally. The parameter values are the average of the cross-sectional regressions. In parentheses are the Fama-MacBeth autocorrelation-adjusted t-statistics. Intercepts and coefficients on the four industry dummies are not reported to save space. ( 1 (1 Table 5 Systematic and unsystematic components of firm turnover, 1983-2002 Market turnover is obtained for each day over 1983-2002 by dividing the number of shares traded for all Nasdaq stocks by the total number of outstanding shares for all Nasdaq stocks. The NYSE/Amex market turnover is calculated in a similar manner. For each stock each year, the following time series regression is run using daily turnover: Systematic turnover is " 1 times market turnover the next day, plus " 2 times the contemporaneous market turnover, plus " 3 times the previous day's market turnover. Unsystematic turnover is " 0 . For each year, an average systematic turnover, average unsystematic turnover, average " 1 , and average " 2 is calculated for urban and rural stocks. T-statistics are calculated using the timeseries standard deviation of the average coefficients after an adjustment for autocorrelation. For each stock each year, " 2 is the same day market turnover coefficient. Systematic turnover is " 1 times the next day's market turnover, plus " 2 times the contemporaneous market turnover, plus " 3 times the previous day's market turnover. Unsystematic turnover is " 0 . For each year, cross-sectional regressions were run with the same day market turnover coefficient, the systematic turnover, and the unsystematic turnover as dependent variables. Explanatory variables include a dummy variable for a firm based in a rural location, capitalization, the inverse of capitalization, the natural logarithm of capitalization, industry dummies, employees, shareholders, and a S&P 500 Index dummy. Capitalization is measured at the beginning of each year. The Fama-MacBeth t-statistics are calculated using the time series standard deviation of the cross-sectional regression t-statistics after adjusting for autocorrelation in the coefficients. Table 7 Average parameter values from monthly cross-sectional regressions of relative spreads on a rural dummy, market value, log of market value, number of analysts, inverse of stock price, and four industry dummies, 1993-1995 In the regressions, the dependent variable is the average quoted or effective relative spread for firm i in month j. Relative spreads for each trade are calculated by dividing the quoted (effective) spread by the contemporaneous average of the bid and ask prices. The nine explanatory variables are a dummy variable equal to one if the firm is located in a rural location (else zero), the market value two days prior to calendar month j (shares outstanding times stock price), natural logarithm of the market value, the number of analysts covering the stock, the reciprocal of the mean price during the month, and dummy variables for manufacturing, banking, transportation, and mining industries (else zero). Small firms are defined as firms with a market capitalization less than the median NYSE firms in a given year while large firms are firms with a market value equal or greater than the median NYSE firm. The cross-sectional regressions weight each month equally. Table 8 Determinants of the number of market makers for Nasdaq stocks May-December 1995 For each month the number of market makers, number of large market makers, and Herfindal index for each Nasdaq stock is regressed on a dummy variable for rural location and other explanatory variables. Number of market makers is the number that reported any volume as a market maker for the month. Small and large firms are smaller / larger than the median capitalization at the month's beginning. Large market makers made markets in at least 200 stocks during the month. The Herfindahl index for each stock is calculated by summing the squared percentage of shares traded by each market maker. Market value is the product of shares outstanding and price at the month's start. Volatility is the mean daily squared return for the prior twelve months. Volume is the mean daily volume for the prior twelve months. Return is the cumulative return over the prior twelve months. The rural dummy takes a value of one if the company headquarters is least 100 miles from any metropolitan area of one million or more. Urban firms have headquarters within one of the ten largest metropolitan areas of the U.S. Other firms are omitted. The average coefficients across the eight months are reported in the Table 9 Changes in turnover around listing on the NYSE or Amex from Nasdaq, 1983 Nasdaq, -2002 Average daily turnover is calculated for urban and rural stocks moving from Nasdaq to the NYSE or Amex using either six months or one year before and after listing. The turnover difference is the mean daily turnover after listing minus the mean daily turnover before. The rural dummy takes a value of one for companies located at least 100 miles from any metropolitan areas of one million or more. The market capitalization is computed on the first day the tock trades on the NYSE or Amex. The difference in volatilities is the standard deviation of daily stock returns after listing minus the standard deviation of daily returns before. The market turnover difference is the mean daily turnover of the equal-weighted portfolio of all listed and Nasdaq stocks after the stock lists minus the mean daily return before. 
